Background: The association between pulmonary tuberculosis and a hypercoagulable state is well documented. An increased D-dimer level is linked with increasing the mortality of pulmonary tuberculosis infection. Objective: The current study aimed to the estimation and assessment of the D-dimer levels in Sudanese patients with pulmonary tuberculosis. Material and Methods: This is a case control study that was conducted during
Introduction
Tuberculosis, MTB, or TB (short for tubercle bacillus), is a widespread infectious disease caused by various strains of mycobacterium, usually Mycobacterium tuberculosis [1] . Tuberculosis typically attacks the lungs, but can also affect other parts of the body. It is spread through the air when people who have an active TB infection cough, sneeze, or otherwise transmit respiratory fluids through the air [2] . Pulmonary tuberculosis (PTB) is a lower respiratory tract infection that is initiated by the deposition of Mycobacterium tuberculosis (MTB) contained in aerosol droplets, onto lung alveolar surfaces. The active disease is characterized by protracted cough, fatigue, loss of weight and appetite and night sweats. Hemoptysis, secondary infection by fungi and permanent lung damage are few of the complications of PT [3] . Tuberculosis is the second-most common cause of death from infectious disease (after those due to HIV/AIDS) [4] . The total number of tuberculosis cases has been decreasing since 2005, while new cases have decreased since 2002 [5] . China has achieved particularly dramatic progress, with about an 80% reduction in its TB mortality rate between 1990 and 2010 [6] . The number of new cases has declined by 17% between 2004-2014 [7] . Tuberculosis is more common in developing countries; about 80% of the population in many Asian and African countries tests positive in tuberculin tests, while only 5% -10% of the US population tests positive [1] . Thromboembolic complications associated with infection by pulmonary tuberculosis have been reported in the literature that occurred in 1.5% -3.4% of TB infection, which is a risk factor for Deep Vein Thrombosis (DVT) related to hypercoagulable state secondary to inflammatory state [8] . What can be diagnosed by D-dimer test is a Fibrin Degradation Product (FDP), a small protein fragment present in the blood after a blood clot is degraded by fibrinolysis. It is so named because it contains two cross linked D fragments of the fibrin protein [9] . It is postulated that association between inflammation and hemostatic changes arising in pulmonary tuberculosis can result in hypercoagulable state which may predispose to DVT. The interaction between mycobacterial products and the monocyte macrophage system synthesizes large amounts of TNF-α and interleukin-6, which changes the normally non-thrombogenic internal surface of the vessel into a thrombogenic surface that may lead to development of local thrombosis [10] . Coagulation system plays an important role in pleural diseases, and to make an understanding of pathophysiological mechanisms between coagulation and pleural disorders may open possibilities for novel diagnostic and therapeutic approaches [6] . Several studies have reported that TPE is associated with enhanced local fibrinolytic activity. Thus, D-dimer level, a marker of solid phase fibrin dissolution was found to be high in patients with TPE [7] [11]. This study
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Materials and Methods
This is analytical descriptive case control conducted in Al-Neelain University T. test were used from comparison between different study groups, the level of statistical significance was set at less than 0.05.
Results
The analysis of this study revealed that the plasma D-dimer levels were statistically significant higher in pulmonary tuberculosis patients compared to the normal healthy control groups (Mean ± SD 0.82 ± 0.54 vs. 0.33 ± 0.13 with p value 0.00) ( Table 1 ).
According to onset of the disease this study showed that the patients in acute phase have statistically significant higher D-dimer levels compared with patients in chronic pulmonary tuberculosis with p value 0.02 ( Table 2 ).
Based on the gender this study showed there is no any statistically significant difference between the patients male and female (Table 3) . 
Discussion
Sudan is a large country with a diverse population and history of civil conflict.
Poverty levels are high with a gross national income per capita of less than two The present study showed that the plasma D-dimer levels were statistically significant higher in pulmonary tuberculosis patients compared to those normal healthy control groups (Mean ± SD 0.82 ± 0.54 vs. 0.33 ± 0.13 with p value 0.00).
This finding was in agreement with several previous studies, the first is that done by Ekrem Cengiz Seyhan, in Turkey who demonstrates in case study 22 patients with pulmonary tuberculosis and reported the D-dimer was higher in patient group [14] . The second study reported by Chinese authors Y. SHEN, T et al. in 2013 and concluded that the D-dimer levels was significant high in patient group [15] . The third study cited by Indian authors Dheeraj Gupta et al. in 2004 and they found that D-dimers were positive in 30% patients [16] . The fourth study is similar with our findings that reported by Turkey authors Güliz Ataç et al. [17] . The sixth study was done in Bangladesh (2015) by Kager LM et al. who concluded that there is a significant higher in D-dimer in patient than normal con- [18] . Our finding in the same line with the studies mentioned above .Based on the gender the current study showed that there is no statistically significant difference between the patients male and female with pulmonary tuberculosis and D-dimer levels. The present study found an association between inflammation and hemostatic changes that can result in an acute phase response and a hypercoagulable state. This finding is in agreement with the study done in 2015 by Kager LM et al. [18] .
The main limitations in our study are the small sample size, and relatively short study period.
Conclusion
This study has shown that pulmonary tuberculosis leads to the increase of D-dimer level in Sudanese patients. This may be contributing to the progress of local venous thromboembolism, so these patients should be screened for hemostatic defects to avoid Deep Vein Thrombosis (DVT) tendency.
